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Claims 1 , 4-7, 11, 13-15 are pending in this application. 

Claims 14-15 stand withdrawn from further consideration as being directed to 
non-elected subject matter. Claims 1 , 4-7, 1 1 and 13 will presently be examined to the 
extent that they read on the elected subject matter. 

The terminal disclaimer filed on 1 0/1 5/201 0 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of 
any patent granted on pending application 10/595,413 has been reviewed and is 
accepted. The terminal disclaimer has been recorded. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 4-7, 1 1 and 1 3 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over WO 02/096396 in view of Yamaguchi et al. (March 2002) and The 
Merck Index. 

It is noted that U.S. Patent Application Publication 2004/01851 13 (hereinafter, 
Mizushima et al.) is a 371 of the international application that published as WO 
02/096396 in the Japanese language. Therefore, Mizushima et al. can serve as the 
English translation of WO 02/096396. All page or paragraph references hereinbelow 
are to said English translation of WO 02/096396. 
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WO 02/096396 discloses encapsulating "a biologically active substance" with 
sparingly water-soluble calcium-containing inorganic microparticles such as calcium 
carbonate (paragraphs 0009 & 0015) by binding the active substance to the inside of 
the inorganic microparticles to provide slowing of active substance elution, i.e. sustained 
release, from the microparticles (paragraphs 001 1 & 0016). The active substance 
should be capable of binding to calcium and is preferably negatively charged 
(paragraph 001 3). The active substance includes low-molecular weight anticancer 
agents and various other active substance types (paragraph 0014). Preferred 
microparticle size is disclosed as 10 nm to 500 nm so that gaps in walls of blood 
vessels of cancer sites and other sites of interest can be passed through (paragraph 
001 6). "Altering the concentration of the inorganic matter, the concentration of the drug, 
the stirring speed, and the operating time and temperature control the size of the 
particles." (paragraph 0024). In all the examples, a 1.3 to 1.0 molar ratio of calcium 
chloride to sodium carbonate was used. See paragraphs 0034 to 0051 . Fine 
particle size of 10 nm can be produced by enhancing stirring power (id.). The 
microparticles are prepared by (1) preparing an aqueous solution of calcium salts such 
as calcium chloride, (2) adding and mixing an aqueous solution of a biologically active 
substance, and (3) adding and mixing an aqueous solution of carbonate such as sodium 
carbonate to allow the biologically active substance to be encapsulated (paragraph 
0021). In order to prevent aggregation of microparticles, addition of protein, acid 
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mucopolysaccharide, surfactant and mannitol to the reaction solution is taught 
(paragraph 0023; claim 14). 

Yamaguchi et al. 1 disclose retinoid (e.g., all-trans retinoic acid, ATRA), as an 
essential lipophilic vitamin for growth, maintenance of vision, morphogenesis and 
normal differentiation of epithelial tissue, hematocytes and immunocompetent cells 
(page 1 , first paragraph). ATRA forms micelles in aqueous solution, and a 
nanoparticulate core-shell structure in which calcium carbonate crystals were grown on 
the outer surface of the micelle is disclosed (page 1 , first paragraph, lines 11-14). The 
ATRA-CaC0 3 formulation was prepared by gradual addition of CaCI 2 and NaC0 3 into 
the aqueous solution in which ATRA was previously allowed to form micelles, (page 1 , 
second paragraph). The particles were hydrodynamically characterized as spherical 
particles with a diameter of approximately 1 25 to 1 64 nm (page 2, first paragraph). 

The Merck Index is cited to establish that ATRA is a known antineoplastic agent 
(page 1414). 

The difference between WO 02/096396 and the claimed invention is that WO 
02/096396 does not explicitly disclose retinoic acid as the low-molecular weight active 
substance and that the average particle size of the encapsulated retinoic acid is 5 to 
1 06.4 nm. However, the technology taught by WO 02/096396 for encapsulating "a 
biologically active substance" with sparingly water-soluble calcium carbonate by binding 



1 This document is in the Japanese language but applicant provided an English translation thereof. All 
references here are to the English translation. 
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an active substance to the inside of the inorganic micro particles to provide sustained 
release from the microparticles is widely applicable to diverse active substances; and 
the secondary reference by Yamaguchi et al. is evidence that said technology would 
have been used to provide sustained release of retinoic acid. Not only is ATRA a well- 
known antineoplastic agent and thus suitable as an active substance in WO 02/096396, 
three of the inventors of WO 02/096396 later disclosed in the Yamaguchi et al. article 
the use of their encapsulating technology in encapsulating the water-insoluble ATRA. 

Use of a surfactant in the reaction mixture is taught by WO 02/096396 as 
discussed above and specific choice of nonionic surfactant such as the well-known 
Tween or polysorbate surfactants (instant claims 7 and 10) and common solvent such 
as ethanol would have been routine optimization to form suitable micelles of water- 
insoluble ATRA. The claimed ratio of halide to carbonate is actually taught by WO 
02/096396 as already discussed above. The step of adjusting the average particle size 
to 5-106.4 nm would have been obvious for the benefit of passing through the walls of 
blood vessels, as disclosed by WO 02/096396 (paragraph 0016), wherein increased 
stirring power has been taught for reducing to 10 nm (paragraph 0024). 

Therefore, the claimed invention, as a whole, would have been prima facie 
obvious to one of ordinary skill in the art at the time the invention was made, because 
every element of the invention and the claimed invention as a whole have been fairly 
disclosed or suggested by the teachings of the cited references. 
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Applicant's amendments and arguments relative hereto, filed on 10/15/2010, 
have been given due consideration but they were deemed unpersuasive for the reasons 
set forth below. 

Applicant argues the absence of specific disclosure of nonionic surfactant and 
adding the surfactant before adding calcium halide or acetate. Use of a nonionic 
surfactant in the reaction solution is not explicitly taught by WO 02/096396 but use of a 
surfactant in general is taught for the same purpose as in applicant's invention, i.e. to 
prevent aggregation of microparticles (paragraph 23; claim 14). Additionally, the active 
substance in WO 02/096396 is preferably negatively charged so as to bind to the 
calcium (paragraph 13). Consequently, one having ordinary skill in the art would have 
been motivated to select a nonionic surfactant so that it does not interfere with the 
binding of the negatively charged ATRA with the positively charged calcium. 

As for the order/timing of adding the nonionic surfactant to the retinoic acid 
before adding calcium halide or acetate, WO 02/096396 teaches adding the surfactant 
to the reactant solution (claim 14). To the ordinary skilled artisan, this would have 
represented only two practical choices: add the surfactant to the calcium halide or 
acetate solution; or add the surfactant to the retinoic acid solution. Adding the 
surfactant after the two reactant solutions have been mixed would have produced the 
calcium-bound retinoic acid, and such order/timing would have been contrary to the 
purpose of preventing aggregation during production in WO 02/096396. Given only two 
alternatives, it would have been obvious to one of ordinary skill in the art to carry out 
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routine optimization of aggregation minimization to select the latter choice, adding the 
surfactant (nonionic for the reasons stated above) to the retinoic acid solution. 

Further, applicant has admitted in the instant specification that previously 
reported and published retinoic acid-containing nanoparticles were made by adding a 
nonionic surfactant to retinoic acid in alkali-containing solution to form mixed micelles, to 
which a calcium coating is deposited (specification page 2, line 16 to page 3, line 24). 
The cited article herein by Yamaguchi et al. (March 2002) is one of the articles applicant 
acknowledged there. Therefore, at a minimum, such admission contradicts applicant's 
arguments here; and it would appear that selection and timing of adding nonionic 
surfactant would have been obvious for the reasons set forth above. 

Specific choice of common solvent such as lower alcohol would have been 
routine optimization to form suitable micelles. Use of lower alcohol in aqueous alkali 
solution, which would increase the salt form of the acid, would have been suggested 
from the difficulty of formulating the insoluble retinoic acid with its lipophilic moiety. The 
step of adjusting the average particle size to 5-106.4 nm would have been obvious for 
the benefit of passing through the walls of blood vessels, as disclosed by WO 
02/096396 (paragraph 0016), wherein increased stirring power has been taught for 
reducing to 10 nm (paragraph 0024), as discussed previously. 

For these reasons, this ground of rejection is maintained. 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to John Pak whose telephone number is (571)272-0620. 
The Examiner can normally be reached on Monday to Friday from 8 AM to 4:30 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
SPE, Johann Richter, can be reached on (571)272-0646. 

The fax phone number for the organization where this application or proceeding 
is assigned is (571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 
1600. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



/John Pak/ 

Primary Examiner, Art Unit 1616 



